T N shifts down and T max shifts up with increasing µ 0 H. Magnetoresistance as high as -45-57 % at 7 T is found in the temperature range 180 K-230 K.
Isothermal measurements indicate that the field induced antiferromagnetic to ferromagnetic transition below T N is accompanied by a rapid decrease of the resistivity but increase of volume (∆V/V = +0.25 % at 180 K and 13.7 T). This lattice coupled magnetoresistance transition is suggested due to the field induced structural transition from the low volume orthorhombic to the high volume tetragonal structure.
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Extensive studies following the discovery of a magnetic field induced destruction of the antiferromagnetic insulating phase in Pr 0.5 Sr 0.5 MnO 3 revealed that the low temperature insulating phase is actually a two dimensional ferromagnetic metal but with successive ferromagnetic planes coupled antiferromagnetically 1, 2 . This peculiar type of antiferromagnetism known as A-type antiferromagnetism is caused by two dimensional ordering of the Jahn- Physical Properties Measuring System. Magnetic measurements were carried out using a Quantum Design SQUID magnetometer. In the ac susceptiblity measurement the amplitude of ac signal was 3 Oe and the frequency was 100 Hz. Magnetostriction measuremnts using the strain gauge method in a pulsed field up to13.7 T was measured at University of Zaragoza, Spain. We measured both parallel (λ par ) and perpendicular (λ per ) magnetostrictions with field parallel and perpendicular to the measuring directions respectively. The volume magnetostriction of randomly oriented polycrystallites is determined through the relation ω = λ par +2λ per It will be interesting to know whether a large first order magnetoresistance behavior can be ever observed in a manganite without a change in lattice distortion or structural transition.
In conclusion, we have shown the A-type AF Pr 0.46 Sr 0.54 MnO 3 exhibits a first order magnetoresistance behavior below the Neel temperature which involves not only spin and charge but also the lattice. We found that the field induced antiferromagnetic to ferromagnetic transition is accompanied by a giant volume expansion which is suggested to the field induced structural transition from the low volume orthorhombic to the high volume tetragonal structure. First order spin-charge-lattice coupled transition is also of great interest to study giant magnetocaloric effect 13 and future research on our compound need to be focussed on this aspect.
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